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SUMMARY

The behavior of the drift of iowosphere'’s F;-
regivn is considered from the standpoint of the motor
theory. 'The observed drift is compared with the compu-
t{ed one and with the daily course of -the horizontal com-~
porent of the Earth's magnetic field. The relationship
bztween the current system of thke dynawo-region and the
drift in the Fz-region of the icnosphere at middle and
high latitudes is confirmed.
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According to the "motor™ theory (1], the drift occurs in the Fz—region-:
of the icnosphere as a result of actiox « 7 the dynamo-region’s electric
field on the ionospheric plasma situated in the Earth's magnetic field. With
some simplifving assumptions, one mzy dem nstrate hou the drift in the upp=ar
ionosphere is linked with the geomagaetic variations, which are the conse-
quence of currert in the dynamo-regica, :hat is, in the lower iohosphere.
For krown values of the magnitude of (ynmsmo-region's electric field and of
the Earth's magnetic field, the drift velocity in the F:-region may be compu-

ted by the formala [I]:
Vee—o (1)

mere F oand ﬁf are the vectors of the elect-ic and eomagnetic field strength.

(*) ISSLEDOVANIYE SVYAZI DREYFOV VERKHNEY IONOSFERY S TOKOVYMI SISTEMAMI
DINAMU-OBLASTL V UIMERFNNYKH I VYSOKIKH SH] ROTAKH



The magnitude of the field E is determined from the known vaciations
-of the Earth's wagnetic field
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Here Hy is the variation of the geéaagnetié field, j- i 1g, al ‘_l is the
V giztiéor of onesphere éonduc_tiQity.' Because of élévu By variatiouns, we ~-ay
" neglect to. d;#ylhéen‘ent cureent. According to -B;ke; and Martyn [‘3], for _-a .
“thie spbe'nfical l;.:yer the mnductiv)ity’ 'c_ur,rent ;:qmonentsr are expressed il;. the

folloving manner: °
= ';E-x“ﬁ’.ejr h=ok, +¢,.E,. Gy

vhere O O aid Gy are the components of ionosphere conductivity temsor.
Since in the formation.of dynamo-currents electrons and ion€ of - the whole
Jower. ioinsp!u;gje participate, thej’g arises the _net::éssity of .conputing the.
‘integral conductivities:
x

g_‘.-. Jouds. ky=fo b by ={a,é, “
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:wiere z, is the lower, and z is the Aupper bo-mdary of the dyha-q-—tegian.
 basically contribtxti:ng‘:' to the integral conductivity. When the latter are
known and the data on the variations of the Earth's wagoetic field are aﬁail—
able, the ;driftAvelnc*'ity components in the F}-layet mav be determined by the
f‘:r-inl.ns: A

2 & kb,

T3 asald, B ik, (5)

2 e kyyBHy b ke A x
3 ansinl-Hy B 4huky (6)
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Here 1 is the magne ic inclination, and 8l and 6lly are the variations of the

Earth's magnetic field in the horizontal plane, expressed in y (y = IO’Sce).

In vrder ta establish the relatfionship of the drifts of ionosphere's

small-scale inhomugeneities with the current systems of the dvnamo-region,



ve examined the material obtained during the observation of drift by a method
of closely-spaced reception at time of the 8-th ‘and 9-th Antarctic expeditions
to "Mirnyy™ Observatory and during combined expeditions of IZMIRAN USSR and IGY
in 1966-1967 in Tbilisi. The variations of the Earth's wagnetic field in the
days when drift observations were made, were borrowed in magnetic observatories
citsated no farther than 100 km from the place of observation.

Observations of drift of small-scale inhomogeneities were begun at Mirnvy
Observatory in 1963.[4]. The expedition pro .ded the pbssibilit_y of observing
‘a drift iu the polar czp region, where the bulk of gevphysical events has a
quite peculiar course and differ  uotably from the low and middle-latitude
ones. Figure 1 illustrates the link of the g;si—vest‘dtift velocity ‘component
in the F-iayer (dots) with the behavior of “variation of geomagnetic field's
ﬁoriaontal component in the region of the llimyy:Obsetvatql;y (8H - crosses).
The results represent the mean value of the drift and of variations SH for 2 C
days, mamely, 10 October and 20 November 1963, when the behavior of the field
' uas algost identical. Plotted ia the -sae firure is the course of the compu-
‘ted east-west conl;onent of drift velocity (dzshes)
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The calculation was performed according to (6), where the integral con-
ductivities were computed by the initial data of [4] in the 100 - 130 km alti-
tude range and constituted: kex = 1.5°10'2, kyy = 1.08°10'? and kxy — 10.5°10'?

vme SL‘A'- t .



Taking the vbtained intugral conductivities into account, we shall final-

ly obtain

Vs = — (0.118P, + 0,788Ly), Vy g = — 0.766H, + 0.113Hy,

‘where V and Vy ."are expressed in m sec !, and GHx and Gﬂy in gammas (Y).

N-S
The analogy in the behavior of the conpnted .and observed east-west component
of the irift velocity is satisfactory. Im particular, the correlation factor
between them is p = 0.72

A large experimental material om drift of small-scale inho-ogenextles
was obtained during the expedition to Tbilisi, which is_ located in the region .
 of the center of the current system, responsible for the Sg-varlations o° the
Earth's'iagéetic field. - Analysis of the experimental waterial has shown a. .
satisfactory resemblance in the behavior of the egst;uest«couﬁoqené of the
" drift velocity with the variations of the horiz:ntal comporent of the Earth's
. magnetic field [5; 6]. Let us compare, for exampie, the results of harmonic
analysis of the observed and c&iputed east west component of drife velociéyA
for the date-df 4 December 1966. Data ;u drift were obtained during proceseiﬂg
-of fadimyg teedings by the correlation anélysié method :

Vobserv. --067+703h(l+l2.4) +22sin2(t-—3 N+ l7s|n3(t—l 7) ¥
’ + 254 +17), :
Veomputed =0.9+398i(t +11.8) 1 19.45in2(t—3.1)+ 5.3sm3(l—o,9) +

+23:m4(1—0.8),

where t is expressed in bours and the harmonic components of drift velocity in
1

m.sec .

As may be seen, the phases of the first tuo_het-onics of the computed and
vbeerved drift velocity components differ little from one another. The cons-
tant velocity components are quite small, while the higher order harmonics
are signif {cant, which is characteristic for points situated in the band of
current system's center passage. The first harmonic prevails over the second,

which is correct for the F2-layer of the ionosphere.

Finallv, the existence of link between the drift in the F2-layer and the

dynamo-currents of the lower ionosphere is still further corroborated by the



W

‘experiments conducted near Moscow during the IGY and IYQS. As an example for

the 1YQS we plottad in Fig.2 the course of the observed and computed cast-west
component of drift velocity of Fa-layer's small-scale inﬁomogcneities for 2§ Juiy
1965. Fig.3 illustrates an analogous pattern for the 1GY (average for 15 April
and 26 .1y 1959 . Both examples demonstrate the good coincidence in the hehavior
cf the computed and observed east-west component of drift velocity. The corre-
lniion factor for the curves of Fig.Z is p = 0.78, and for the curves of Fig.3

2 0.92,

' %; %, computed

Tt should be noted, however, that, as in wln sec
the. earlier described experiments, the magnotude o
of the velocity of the observed drift is greater - R
by a factor of (1.5 — 4) than that computed.
:The calculation of drift Jelocity‘coiponentﬁ e
for the ﬁoscou conditions was pé;for-cd by the -.ﬁ-iz

formulas Fig.3

Vn_g 0.356K, — 0.48&1,; Vg - — (0.486H, + o._31§ny_) .

Analysis of hﬁe variations of the Earth's magnetic field component has

 shown that the awmplitude of these variations is greatei during the IGY than

during the 1YQS, which is appareantly explained by the—incrcaée in the conduct-
ivity of the isnosphere in the petiod’of—high solar activity. The drift velocity
in ihé Fz-layer is inversely proportional of integral conductivity, which explains -
to some measure the observed increase of drife velocity during the IY()S as compa-
red with the IGY [7]. The conductivity of the ionosphere changes notably in the
course of a day [8]. 1t is substantially greater in daytime than during the

night, which must lead to an increase of drift velocity in nighttime. The numerous

observations of drift in the F2-layer corroborate this conclusion.

Conpnyisan<of the north-south drift velocity components obtaiﬁed from the
experiment and computed by formula (5), indicates in most of the cases a satis-
factory resemi:lance in the behavior of the obsgrved and computed drift velocity
components for the same rate of velocities as for the east-west component. An
exception is shown at Mirnyy, where the conpﬁted and observed north-south com-
ponents are close to one another.
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